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FIG. 1: Possible positive solutions of the dispersion relation (4) for: (a) m < m
P
=, (b) m = m
P
=, (c) m > m
P
=, (d) m = 0;
 = m=(1 + m=m
P





c= < p < m
p





where the momentum components k

form the usual
Minkowski vector. Note, that the Jacobian determinant














cosh  + k sinh ; (7a)
k
0
= k cosh  + k
0
sinh ; (7b)














(i.e. the masses) are related
by  = m=(1 + m=m
P
).
Concluding the above discussion: The nonlinear trans-
formation law (3) is a consequence of the choice of a
nonlinear coordinate system in the momentum space and
it is not essentially nonlinear realization of the Lorentz
group [13], because it can be linearized by the appropri-
ate choice of coordinates (6).
The question if the momentum coordinates p
0
and p
are physically admissible is open. In particular we do not
have the notion of the inertial frame (observer) dened
operationally. Therefore, up to now, we cannot properly
answer this question (in contrast to the statement in e.g.
[1, 9]). However, if we agree that canonical formalismcan
be used in such a simple kinematical problem (i.e. the free
motion), we can try to partially answer this question.
According to [1, 9] let us identify the energy with the
generator of translation in time (Hamiltonian), i.e. H =
cp
0
, while p with the canonical momentum. Therefore




























Now, with help of (3), (4) and (8) we are able to nd
the transformation law for the particle velocity under the
















































































The transformation law (9) goes to the standard Lorentz
transformation law for velocities when  ! 0 or when
m = 0 ( = 0) and v = c. However, for  6= 0 and
m 6= 0 it depends on the particle mass  (recall that
m = =(1   =m
P
)). Such a situation is obviously in
conict with our physical space-time intuition: Indeed,





, respectively, moving in an inertial frame with the
same velocity v (for simplicity one can assume v = 0).
From the point of view of Lorentz boosted observer (i.e.




and  6= 0,
these two bodies have dierent velocities! This is very
undesirable feature from the physical point of view.
To understand better this issue let us look for the re-
lationship of v and the Lorentz velocity (i.e. the velocity























has the proper physical interpretation as







. For the other hand it is dened as v
L
= dx=dt,
where t and x are usual Minkowskian time and coordi-
nate. However, v
L
cannot be canonically related to the







the standard transformation law.
Concluding, we have serious problems with the velocity
transformation law and with the denition of the inertial
observers within the model presented in [1].
The next diculty occurs when we try to formulate
statistical mechanics and thermodynamics within the
framework of theory proposed by Magueijo and Smolin
[1]. Let us return to the three-dimensional case. It is
easy to see that the invariant measure in the momentum




























































(this holds also for the case m =  = 0) and, since the


















But the measure (11) is singular at j~pj ! m
P
c= and the




= when j~pj ! m
P
c=,
so the integral (12) is divergent. Consequently the par-
tition function does not exist in the considered case, as
well as the internal energy and the entropy. The same
holds in arbitrary N -particle case.
If we take non-relativistic measure in the momentum
space d
3
p instead of d , the integral (12) becomes con-
vergent, but on the other hand the energy of the free gas






































for large N [14]. The partition function Z of the N -





















and, consequently, we come at the curious conjecture that












does not depend on temperature!
Concluding this point of the discussion we have to state
that statistical mechanics and/or thermodynamics do not
exist within the model presented in [1].
We would like to point out that the non-additivity of
energy seems to be a common feature of doubly special
relativity theories (see [9]). Therefore, the question of
the possiblity of formulation of statistical mechanics or
thermodynamics in such theories is still open [15].
We can conclude that the model proposed by Magueijo
and Smolin [1] encounters some serious diculties dis-
cussed above. First of all, they are interpretational prob-
lems of space-time quantities: coordinates, velocities, etc.
Moreover, it seems to be impossible to formulate reson-
ably statistical mechanics and thermodynamics within
this framework.
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